Most tropical rivers especially in the Asian region, are severely impacted by various human perturbations, and the diverse habitats in streams support rich invertebrate and vertebrate communities. It is hypothesized that the fish assemblages and their dietary structure in two tropical streams differ because they flow through different terrains and are exposed to different climatic conditions. In the wet zone stream, which is geomorphological more complex, fish faunal diversity showed significant longitudinal variations, and sustains endemic fish species. In the diets of fish, taxonomic composition was different along the longitudinal gradients, but dietary taxa richness in the two streams was virtually similar having 32 dietary taxa in wet zone stream and 36 taxa in dry zone stream. In the wet zone stream, we observed a lower proportion of specialist feeding species than those in the dry zone stream. Trophic indices of individual species in fish assemblages ranging from herbivory to carnivory also indicate structuring of fish communities along the longitudinal gradients of the two streams based on dietary structure. The main differences between the fish assemblages in the wet zone compared to the dry zone were the higher number of endemic species and the lower percentage of specialist feeders with higher trophic indices. The outcome of this study hopefully contributes to plan future biodiversity conservation management schemes under various river basin development strategies.
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how habitat modification would impact ecological functioning. This is of particular importance because most tropical rivers especially in the Asian region, are severely impacted by various human perturbations such as river damming, water abstraction for agriculture, pollution and environmental modifications (Dudgeon, 1992; Dynesius & Nilsson, 1994; Dudgeon, Arthington, Gessner, Kawbata, Knowler, Lévéque, Naiman, Prieur-Richard, Soto & Stiassny, 2006) . Sri Lanka is endowed with 103 perennial rivers that constitute a total collective length of about 4,560 km accounting fora cumulative basin area of about 59,245 km 2 , which is about 90% of the country's land area. Of these, only 28 rivers have basin area exceeding 500 km 2 (Jayasinghe & Amarasinghe, 2018). These diverse lotic ecosystems offer ideal opportunities to investigate functional ecology of aquatic animal communities.
Weliange, Leichtfried, Amarasinghe & Füreder (2017b) have shown that functional feeding groups of benthic macroinvertebrates exhibited variation in temporal and spatial gradients in two streams in Sri Lanka, highlighting the importance of incorporating in biodiversity conservation not only the in-stream characteristics but also the catchment properties and riparian vegetation. The rivers and streams of Sri Lanka are under severe threat due to various development activities directed towards change of landscape of river catchments. For example, since recently there has been a prominent trend of construction of mini hydropower plants in the streams of central highland areas of the country (Silva & Silva, 2017) .
As it has been highlighted in several occasions that the critical habitats of freshwater fish in the streams of Sri Lanka are under threat (Amarasinghe, Shirantha & Wijeyaratne, 2006; Goonatilake, 2012) , restoration of degraded stream habitats and Accepted Article incorporation of habitat conservation in biodiversity conservation strategies are important in tropical stream habitats. McManamay, Griffiths, DeRolph & Pracheil (2018) stated that habitat alteration in freshwater ecosystems due to anthropogenic stressors have s strong link to freshwater biodiversity decline and extinction risk. Bossuyt, Meegaskumbura, Beenaerts, Gower, Pethiyagoda, et al. (2004) suggested that future conservation programs for the Indian subcontinent including Sri Lanka should take into account patterns of local endemism at the finest scale at which they may occur. Hence, as a 'rule-of-thumb', the degree of endemism can be treated as the basis for defining conservation strategies for the riparian habitats.
Two tropical streams, a seasonal stream in the dry zone and a permanent stream in the wet zone of Sri Lanka were studied. We test the hypothesis that the fish assemblages and their dietary structure in these streams differ because they flow through different terrains and are exposed to different climatic conditions. The outcome of this study hopefully contributes to plan future biodiversity conservation management schemes under various river basin development strategies.
| MATERIALS AND METHODS

|Study sites
Studies were conducted in two streams in Sri Lanka (Fig. 1a ). Eswathu Oya (hereafter EO-WZ) is a perennial low order stream that runs through the wet zone of the country (Fig. 1b ).Yan Oya (hereafter YO-DZ) is a seasonal stream, flows 122 km along the low land dry-zone and drains to the Indian Ocean ( Fig. 1c ). Five stretches, each 25 meters were selected both from EO-WZ and YO-DZ for comparing fish assemblages and Accepted Article their trophic structure. Those stretches were our ten sampling sites. The distance between the first and the fifth site for EO-WZ and YO-DZ was 11km and 20km respectively. Geographic locations, altitudes, morphometric properties (bank width, channel width, average depth and maximum depth) and flow characteristics (average flow velocity, average discharge and maximum velocity) of the selected 10 sites are given in Table 1 .
Eswathu Oya (EO-WZ)
Eswathu Oya is subjected to torrential rains during south-west monsoon hence flashy floods occur seasonally. It is a tributary of Kelani River and cascades through a hilly area. In general, catchment land-use includes human settlements, rubber plantations, home gardens, natural forest reserves, and livestock and farming activities. Weliange et al. (2017b) have describe the physical features of the five sites as follows; riffle-pool combination was more frequent within the first four sites where bedrocks were imminent as outcrops, e5 site flows through a flat area, vegetation cover over e1-e3 was 100% and about 10% in e4-e5 (Plate 1). Some physico-chemical parameters such as clarity of water, temperature (25 to 28°C), pH (5.5 to 6.1), conductivity (24 and 41 μScm −1 ) and flow velocity (0-0.15 cms −1 ) of the five sites were also given by Weliange et al. (2017b) .
Yan Oya (YO-DZ)
Weliange et al. (2017b) have described the five sites as follows; catchment comprises with scrub forest, grasslands, paddy fields, slash-and-burn cultivation and human settlements. This stream flows through a flat landscape hence riffle-pool combination was rare (Plate 2). The vegetation cover over y1 site was about 50% and in other four sites, it was about 80%, average depth of sampling sites increased from 17 to 36 cm from y1 to Accepted Article y5 and all four fractions of POM were found throughout y1 to y5. Some physicochemical parameters such as temperature (26.5 to 28°C), pH (6-7), conductivity (323 to 507μS cm -1 ) and flow velocity (0.1 to 0.5 cm s -1 ) were also given for the five sites (Weliange et al. 2017b).
| Sampling of fish
Fish sampling in EO-WZ was performed from 23 rd to 28 th February 2006 and in YO-DZ from 4 th to 8 th March 2006. Sampling was done using Backpack EFKO electro-fishing equipment with Honda aggregate. During each sampling session, three fishing runs were done in each 25m stretch (e1-e5 and y1-y5) at an interval of 30-40 minutes to recover the un-caught fish from the electrical shock and allow to be active again. Each fishing run was about 20 minutes as described by Weliange et al. (2017a) . All the sampled fish were identified to the species level in situ, and maximum of ten individuals from each species were preserved in 10% formalin for stomach content analysis.
In the laboratory sampled fish from each site were treated separately, dissected, and stomach contents were collected. Fish with empty stomachs were disregarded. Diet items were observed using a stereo microscope and identified to the lowest possible taxonomic level (Dudgeon, 1999; Fernando & Weerawardhane, 2002) . Bio-volumes of each diet item were determined using the Points Method described by Hynes (1950) . This method included assuming the relative abundance of each diet items compare to Baetidae larva (Order Ephemeroptera) as a standard, from the simple visual inspections of stomach contents. Diet items (animals and plants) were pooled into broader categories based on the trophic level and the taxonomic affiliation of each diet item (Table 2) .
| Fish faunal similarity in the two streams
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To compare the species richness between EO-WZ and YO-DZ faunal similarity was compared by coefficient of biogeographic resemblance (CBR) (Duellman, 1990) ,
where C is the number of species common to both streams, N 1 and N 2 are species richness in EO-WZ and YO-DZ stream. This index measures the similarity in species composition between two streams. The CBR ranges from 0 (no species in common) to 1.0 (share the same relative numbers and kinds of species).
| Fish faunal diversity
As fish sampling was performed with three electro-fishing runs having about 20 minutes in each fishing run, number of fish caught in each site of the stream was treated as relative abundance of individual fish species. Based on the relative abundance of species present in the samples, Shannon-Weiner diversity index (H') in each site of the two streams was determined and H' values between sites of each stream and between the two streams were compared using t-test (Hutcheson, 1970; Magurran, 1988 
| Dietary taxa richness
Dietary taxa richness is the total number of faunal and floral taxa found in the stomach of fish. It is the number that can vary according to the taxonomic resolution of the prey categories. Dietary taxa richness of the total fish assemblage of EO-WZ and YO-DZ were used to cluster fish species belongs to similar trophic guilds by Bray-Curtis similarity analysis (Bray and Curtis, 1957) , which illustrates the fish species with similar diet items in the guts. roportions of diet items consumed by each fish species were double square This article is protected by copyright. All rights reserved.
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root transformed to reduce heteroscedasticity before perform the cluster analysis. The trophic guilds given as a dendrogram by the Bray-Curtis analysis are named base on the diet item that contributed most. This similarity analysis was performed by Minitab (version 16) statistical software.
| Dietary breadth
The relative level of diet specialization of a given fish species was quantified by estimating Levin's standardized index of dietary breadth (B S ) as follows:
where P ij is the proportion of prey j in the diet of predator i and n is the number of prey categories (Hurlbert, 1978) . B S ranges from 0, when only one diet item type is consumed (diet specialist) to 1 when all resources are used equally (generalists).
| Trophic index
For calculating the trophic index (T i ) of fish, diet items were classified into trophic classes (T); plant based diet items like algae, detritus, diatom, phytoplankton are classified as T = 0.0, herbivorous insects and fish that consume plant food are classified as T =1.0, animals that consume plant and herbivorous animals equally are classified as T =1.5, animals that consume only herbivorous prey are classified as T = 2, and so on ( 
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where T j is the trophic class of prey j and p ij is the fraction of the consumed diet (proportion by volume) of fish i consisting of prey j. It is understood that T i represents trophic continuum in the ecological pyramids rather than the discrete trophic levels of consumers (Adams et al., 1983) .
In the trophic guilds resulted from Bray-Curtis similarity analysis, B s and T i were compared along the longitudinal gradient of each stream to investigate whether there was a trophic divergence in constituent species of each trophic guild along the spatial dimensions.
| RESULTS
| Species richness and endemism
In total, 38 fish species belonging to 16 families were found in the ten sites of the two streams (Tables 3 and 4 This article is protected by copyright. All rights reserved.
Accepted Article
Also given in Tables 3 and 4 are Shannon-Weiner indices (H') of fish species in each sampling site of the two streams and those of pooled data for each stream separately.
Pair-wise comparison of H' between sites in each stream (Table 5) In both stream, species occurrence varied longitudinally. In EO-WZ, of the 22 species recorded, three sites in the upper reaches (e1 to e3) had 6-7 species while in sites e4 and e5, there were 12 and 13 species respectively (Table 2A ). In contrast, in YO-DZ, number of fish species along the longitudinal gradient did not exhibit such a trend. In the two sites in upper reaches (y1 and y2) there were 12 and 10 species respectively, while in sites y3, y4 and y5, species richness was 22, 18 and 9 respectively. Of the 10 endemic This article is protected by copyright. All rights reserved.
fish species recorded in the present study, except D. singhala and G. ceylonensis, which occurred in both streams, all other 8 species were recorded from EO-WZ. All three exotic species were recorded only from YO-DZ.
| Dietary taxa richness
There were 32 food items in the diets of fish species sampled from EO-WZ and 35 food items in fish species sampled from YO-DZ (Table 2 ). In EO-WZ, 20 taxa of benthic macro invertebrates dominated the diets of fish species, which included larval stages of ephemeropteran mayflies, trichopteran caddisflies, dipterans, coleopterans, brachyuran crabs and caridean shrimps ( Supplementary Table S1 ). Rest of the food items were algae, detritus, terrestrial insects, fish and amphibians. Some animal based diet items such as tadpoles, fish scales, S. notostigma, B. signata, coleopteran larva, ephemerapteran larvae, Hydropscyhidae larvae, Psephenidae larvae and Simulidae larvae were also found in EO-WZ. Also, Spirogyra (SPR) was found only in e5 site. In YO-DZ the most dominant food items in the diets ( Supplementary Table S2 ) consisted of 23 taxa of benthic macro invertebrates (larval stages of ephemeropterans, trichopterans, plecopterans, dipterans, coleopterans and caridean adults). Other major groups of food found in the fish diets were algae, detritus, terrestrial insects, R. caverii, R. daniconius, amphibians and zooplankton. Some of those diet items such as larvae of Baetidae, Caenidae, Coenagrionidae, Ephemera, Polymitarcydae and Perlidae, as well as adult amphibian, molluscans and fish (L. thermalis, Rasbora species) were found only in the fish diets in YO-DZ.
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| Trophic groups
The dendrograms based on Bray Curtis similarity analysis of dietary composition of fish species in the EO-WZ ( Fig. 2a ) and YO-DZ ( Fig. 3a ) have shown that in in both streams, fish species were characterized by distinctive dietary habits having a few species with dietary similarities. In EO-WZ, the largest trophic guild was formed by A. dayi, B. signata, C. orientalis and R. daniconius all of which occupied upper reaches of the stream. They mainly fed on terrestrial insects (Fig. 2) . In YO-DZ, there were two larger trophic guilds (Fig. 3) . One trophic guild was formed by fish species, D. malabaricus, E. maculatus, G. giuris, M. vittalus and O. bimaculatus which mainly fed on caddis fly larvae of the family Helicopsychidae. The other trophic guild was formed by D. singhala, E. danricus, P. bimaculatus, P. chola and L. thermalis, and they fed mainly n fine detritus.
| Dietary breadth and trophic index
To estimate dietary breadth and trophic class could not be determined for fish species without gut/stomach contents in the samples. From the available data of T i and B s , it can be seen that many fish species in both streams had T i values ≥2 (Figs. 2b and 3b) . Generally dietary breadths of fish species with higher T i (e.g., M. armatus, Rasbora spp.,) were narrower in both streams except some species such as M. vittatus, C. orientalis, O. bimaculatus (Figs. 2c and 3c) . However, diets of many of these species consisted of benthic macroinvertebrates (Figs. 2 and 3) . This article is protected by copyright. All rights reserved.
Accepted Article
| DISCUSSION
The fish faunal similarity between the two streams was low (CBR = 0.44) indicating that number of species common to both streams was few. In fact only 11 species (six cyprinid species and four top carnivores) were common to both streams, only two endemics D. singhala and G. ceylonensis were found in both streams. The wet zone stream (EO-WZ)
is geologically more complex than the dry zone stream (YO-DZ) (Weliange et al., 2017a) . The low fish faunal similarity between the two streams can therefore be attributed to their difference in geomorphological complexity. Furthermore, fish faunal diversity in EO-WZ longitudinally varied significantly, in contrast to YO-DZ. This also indicates that the fish faunal diversity along the longitudinal gradient in the wet zone stream is more heterogeneous possibly due to more complex geomorphology of the stream. However, overall fish faunal diversity between the two streams was not significantly different indicating more or less species heterogeneity in the two streams.
Occurrence of fish species specific to each stream having low CBR would have brought about similar fish faunal diversity indices in the two streams.
The perennial streams in the wet zone of Sri Lanka are reported to be geomorphologically more complex and sustain more endemic fish species (Senanayake & Moyle, 1982) . According to Senanayake & Moyle (1982) , distribution of freshwater fish species in Sri Lanka is related to topography of the island. In the southwestern region of the country, rivers and streams drain over the second peneplain of the island where the highest number of endemic fish species are found. The lowest peneplain of the island consists of the streams of the dry zone and the lowest number of endemic fish species occurs in this region. It is known that the biology and ecology of riverine species, which This article is protected by copyright. All rights reserved.
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complete their entire life cycle in riverine habitats, are closely linked with the annual hydrological regimes and flood patterns (Poff, Allan, Bain, Karr, Prestegaard, Richter, Sparks & Stromberg 1997; Welcomme & Halls, 2001) . The higher endemism in the wet zone stream than in the dry zone stream must therefore be due to the more complex and more stable environment in the wet zone. Wickramanayake & Moyle (1989) have suggested that fish assemblages in the wet zone streams of Sri Lanka are co-evolved systems with competition serving as an important structuring force that reinforces species segregation.
Contrary to our expectations, the higher habitat diversity in the wet zone stream did not lead to a higher species richness, to a higher percentage of specialist feeders and to a higher number of taxa in the diet. The main differences between the fish assemblages in the wet zone as compared with the dry zone were the higher number of endemic species, the lower percentage of specialist feeders and occurrence of fish species that were feeding higher in the food chain.
Although taxonomic composition was different, dietary taxa richness in the two streams was more or less similar having 32 and 35 dietary taxa in wet zone stream and dry zone stream respectively. It was evident that there was a longitudinal variation of dietary structure of fish species in both streams, which was essentially reflected both by the variation in food availability and the variation of occurrence of fish species. Dietary breadths of fish species in both streams were also more or less similar. However, proportion of specialist feeders in the dry zone stream was much greater than in the wet zone stream. It was evident that in the wet zone stream the dominant trophic class was 2 This article is protected by copyright. All rights reserved.
whereas in the dry zone stream it was 1, which probably reflects differences in food availability in the two streams.
In conformity with general ecological principles (Osborne, 2000) , fish assemblages in the two streams are structured for food resource partitioning along trophic and spatial gradients, especially among trophic specialists. Among trophic generalists, such a divergence is not evident due to lack of food limitation in lower trophic levels.
In conclusion, the higher habitat diversity in the wet zone stream did not lead to higher species richness, to a higher proportion of specialist feeders and to a higher number of taxa in the diets of the fish assemblage. The main differences between the fish assemblages in the wet zone as compared with the dry zone were the higher number of endemic species, the lower percentage of specialist feeders and fish were feeding higher in the food chain. The observed changes in food availability along the gradients of the two streams are important biological characteristics that should be taken into account for planning biodiversity conservation measures for stream fish assemblages. Table 3 Families of fish species, abbreviations (Abb) and total number individuals caught in the three fishing runs (i.e., relative abundance) in each site along the longitudinal gradients in Eswathu Oya (EO-WZ) (e1-e5);. Endemic species (*); nr -not recorded. Accepted Article Table 5 Pair-wise comparison (bold: t values) of Shannon-Weiner indices between different stretches of each stream and between the two streams, using t-statistics. df-degrees of freedom; p -probability level. 
